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m m » 

-C*>5 0 8¥ t < URitfc-T-ri* Mucor JRSjfeOite^f-fcKI-t"?) h<DVhZ> 0 3Ei-* 

^^yu^ih^ -y— if(i, mfi>'<?%\zfttElr2>TX'< : 7*?>1&&M1&M (N- 
*S££!8F«!L Nifi) (MIX, ^4'^#ft1--5> ; Tir^^^ h tf3h- * 

»f)ixt^5x> h'-fi-li-T* 1 ?*?**?*-?— t?£ LTte. Endo H 
(A. L. Tarentino and F. Maley, /. Biol. Chem. , 249, 811 (1974)) , Endo F 
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(K. Takegawa, et al. , Eur. j. Biochem., 202, 175 (1991) ) N EndoA (K. Takegawa, 
et al., Appl. Environ. Microbiol., 55, 3107 (1989)) ^tfi&if btl& #\ Z 

An— jv • t 3i U 7. (Mucor hiemalis) &$£(D^> K~ p -N-Tir^vl'^/l'^ -{J- 

r. £ * < ^b^^riSati-?) d kftTv^S (S. 

Kadowaki, et aL.^rjc. 5/o7. £/?e/». , 54, 97 (1990) ) . t£oT\ An-yl/- 
trc-v !) *E&3fc<D^> K-j3-N-7tf/U^/U3f5; — ^— *£*>a«^@£> 

^fifem^aeiPSf^^J; V&^lrZ t^O in vivo £ hy^^ 

3->u-> 3 >s^^fUffltfc in vitro t'of^t^ti^o ttf^tfe* e 

W)b-f Z^y K-U-N-7tf^^3t* £<d£H4J: IT, l) 
tt£ LT^ytVl, ^^©^{w^L-C^JIfr^Sr^odi, 2) 

Jx5o t^oT, Mucor hiemalis K-)3 -N-Tir^.^^Vb^if ^ -y— -if 

ft*3 % *^BJ#b(i, HSM$t$(£t: haiSS!.t-^x.5di:*s-C#5 Mucor 
hiemalis &&<D^> K- 0 -N-T-fe^yU^/u^^ 5 — ^— if £fflV^ci&fgi^&& 
ffi£HHLT^5 (#§§¥ 7-59587 0 

%m\z£^x&bftzmmm>bmuirz%m^mbft,x\,"titzib, gm^m 
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fEH^$t<t &<9 . 3»og||i<E>JiXS>b<J>fcl,\ > #J;ite\ Yf<D— Mucor 

xv^o £<b^ leifrogi^ffl^t^ rate, as 

jffc^- * n - - > y £f*^ t, *i T V ^ * T* (- -t <D$B£ ft ft lr\, 

IB 9! ©BBS* 

*3891#P>ti:, Ji!E8liaS:«?^i-S^»iJiSW5ES:fift^3g^, ±12 Mucor 
hieraalis K- j8 -N-T ir 3vu ? )\< ^ f" S - ^— tf (D^^T ^ / ^E^ilf 

Settle, ^I^H^O^MsT-fc?) • txv!J7(Mucor hiemalis)tf» 

bmmLtz cDNA 7^7*7 U-J;«9 Ki-S itfiiF-SrSl^i" -5 w <h 

(b) lE?iJ#-s§-3i^£ti<5 7^ /iftiE^jfc*3v>-r^3te< > t i i©7 5 
-i? ^ =i ? - y-if »i4 £*r-r 5 * > * ft 
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5^y/^f$:3- K1"6 DNA £«a t?jsfc^"C$> 5 e 

(a) E?IJ#^- 3 J^t:£ tlZ>T ^ / $K?'J£*a tf*W**Sf 

(b) M2?iJ#-5§- 3 Ii^$ii57 ^ / ^iE^Jicjo^T^>^< ^ t> 1 flitf>T 5: / tkft 

£<blC s #3§§J|ri, J^TcO(c)Xii(d)<D DNA ^-atfia^^Tfc^o 

(c) E^iJ#^-2 iZL^Sft-S^SE^bftS DNA 

(d) E^ij#-§-2;c^$n5^si^'j^'b^6 dna h y hft&ttT 

5^W^f?r3- DNA 

^ibti^^/^"^^ K-fl-N-Tir^^u^iM ~^-if ^MLfc^ i£ 
SilfOgfl^T:- y ®mM*hffim^v-7'*mirL, PCR 9 ^ t (C <fc 0 !£Sf 
m*=>- K-f5it£^£^ *-->^U $ <bl£^ K-/3-N-Tir^yu^VW3-f 
^-^-if££jg-f 5|(D cDNA y-<t "9I^S#^^^- K1-65H5^£ 
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- if £ ±m-r 6 d t * #m t 1- % c 

(Mucor flF*b<H^=»-^- t x-e U * (Mucor hiemalish 

«t 9 t < ttxne^K^i^x^a^w^ (ftio < «mm its i # 3 

-§•) «-^ : f£$ixTV , >-5 Mucor hiemalis(S:t£#'^"F E RM BP-4 9 9 1 )^1 

mmwtLTlZ. Mx-lif**-** v^-^n-.x, -ryy-x, #7*h 
-* x v;^-^, ?IiSt7>7'>, t** MJ ^£<D*S«* trial* 

^(itfii^ii^^^&T-gc® U 20~30°C, pH5~7T*2~ 

wc^kte*), y £%n<Djjfe (S. Kadowaki, et al. , Agric. Biol. Chem. , 54, 97 
(1990) ;?>Vzi — 7. 0.5%, §£S3L**1%, tJfctfcfC**) 1 0 
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^ y (^-U-N-Xtf^^Unf^ = tfoflHKtt, ^*0<D#gf, ffiK^ftSr 

*^Wi^iol^Tfi:, fuvB^iI 13 <££flO;fr & (S. Kadowaki. et al. . Agric. Biol. 
Chem., 54, 97 (1990)) Lfci&ilfe£&ffl U /^o^|£<D*i s> 

ic£#6 ~ <^t-#-5 0 nbkiz>wm\z, mmmm<D&%:. Rmmnmm^-m 

m©PS£^?£3£T'>&< £ fe^U^O, 000 5:1/ 14,000 W^:^ K£*atf 2 

3 . m&^y K-i3-N-T-fe^^^3^^ = tfit^fO? a— -y^ 
Mucor hiemalis <fc "9#btl^)^> K-/5-N-T-fe ^/U^ = 5 fe? «y>& 
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PCR iCtSSP^WritO®^^. f^if^^yn-yi: Ltz cDNA n 

£ Ut,t $ tl, -5ri!a^2 0«i©t^- >• h --^n 

v>5il£^££irDNA»r>i-<0:M£0t|£ LTtt, HI 2 lc^$tb**iJBB»^ifeia-C* 
mZtl&DNAWrftfrmifbftZo roWrJttt, Mucor JRJCjR-fS®^ L 
< Mucor hiemalis «t 9 £f£ L < (iXHS^^^rX^i$^5ff^RlT^^lt# 
f FE RM BP-4 9 9 1 CD#-^-tf>k t M^f£ £ ;h,T 3 Mucor hiemalis 
9H§££*l-5 mRNA t Ltz cDNA 7^f^7 U — frb Se^X^fafc^fe^ffl 

l^T^-PSI""?) CI <b J^T*# 3 (Molecular Cloning: A Laboratory Manual (Sambrook, 
Maniatis Cold Spring Harbour Laboratory Press(1989)) t£ £"K:f2 

mRNA (DfMMte, ii«O#jSfetCj;0tT5 wt^-C#So fclX-tf, mRNA (75 MIT' 
fc6 Mucor hiemalis £*gilLfc&, rtTJK©^y r- (ISOGEN (-**">>>- W±) ) 
t'MILTi RNA TfrH£<7)ft§^y h (mRNA Purification Kit (Pharmacia 

Biotech) ) &m^XftM1r5Zk&X'£Z>o fc*5* mRNA (DtHIKl-fi mRNA <D#fl? 

o \Z LXnhtltz mRNA £HM<!: LT, ^ !> =f dT 77 ^-Rt^iSIs^ 
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mm^m^^x-^m cdna ^^^\,tz^M-^m cdna ^b~^m cdna £^$1- 
z> 0 mbtiti-*m cdna zm^te? ^--v?^? ?-Ki*a^i2^Tiagi;t^ 

~ lT\7vJj§S3 0ff2W^&te,Hanahan CD#j£ [Hanahan, D. : J. Mol. Biol. 166: 
557-580(1983)] ft ^{Z^o TtT 5 r^TtSo Lt^7^^ 

* -fy 4 - L , w tl*m V # y * 7 -if SlglSJS (PCR) SrtT 9 
IffeftSo ^SDNAirUTti, y/ADNA, XttS&ffi mRNA j&^iSfe^R 

X V&f&Ztltz cDNA riSafltf P>iv ttli, M^Lffir^iH-o 

^Tli7 S / &E?IJ : PSLQLQPDDK ( SE ?"J # 4 ) tlo^T-p^Lf: 5' - 
CARTTRCARCCNGAYGAYAA-3' (6B?«J## 5 )RXIT * / ^IE?'J : SYRNPEIYPTDQNIK (E 
?'J#-§-6) icS^T^-fifcLfc 5* -CCHACNGAYCARAAYATYAA-3* (E?IJ## 7 ) 

SYRNPEIYPTDQNIK ( IE ^'J # 6 ) !: 1 o ^ T fit L 3' -GGDTGNCTRG 
TYTTRTARTT-5' (IE?'J#-*§- 8 )&t>*T S 7 $IE?lJ : GQRFNHRESHDVETEI (E^J#"t 9 ) 
^go^T^LTt 3' -TTYCCDGTYGCDAARTTRGT -5' (E?iJ#-§- 10)£ffl^5 ~ £ # 

L*Z.1n&mitm&ft<D cDNA 7^ ?7 U Lfc = hnt^B 

(2) ikSiE?iJ<D&£ 
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m%\*&W}i&mWWl:mm. PERKIN-ELMER ttlg 37 7 A DNAv—^^ 

5&SE?y© 71 #gri>b 2305 #@ £T-0±&SE?'J (E?'J#-§-2) d>Wbft5c 

mmmm%&t££'zmmLxmmi-Z)^tfrx%2> 0 Kunkeis^ix 

ft Gapped duplex &^(D^#&XttrtL{C2p-f5^?i^ct <9 , ^tflfMi^ 
' tfjg&&£&B53Sife£flJffl L/c^^^Affl^r »y h Mutant-K(TAKARA |±M) . 

Mutant-G(TAKARA|±M) )ft£'£rffl^T, fcSl^i, TAKARA %k(D LA PCR in vitro 
Mutagenesis ^U-X^y F^ffll^f i^lA^H^, 

2 (C^£iX-5:&£IE?iJ^ib&3 DNA & DNA t * h V > i> x. > h&iefrT 

5*>'^K£=i- K-f£ DNA fc^£ix5 s 7 F 'J >yx> <5*J^ 
&\ ^ h V 9 A jftgj&s 50~300mM, L < 12 150mM T'fc <9 , 50~68°C. 

1) #fit£1-5<t, &JfiSE?iJ<7> 71 23O5#*-C©E?0&*ri-5DN A iff 

(^-7y!)-f^^7U-A) <7)&gEW££oT^5 ~ (E?'J 

(E*lJ#-§- 2 ) (D 5' *3 J; t>' 3' 5fcJ8tf>££E?lJ (0Hx.fi 5' -ATGCCTTCACTTCAATTGCA 
ACC-3' (E?lj## 11) 5' -CTAGTTTAATGACAAATCTATGC-3' (E?'J#^ 12) )£:7 

9 
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VJ A DNA £M%lt Lit PCR IUoT, q V ^ ^ > K-j3-N-T 

£33, *^^©S^^Mt^777; K pZL-Endo < &S£-f 5 MMM 3 # 
HS) *!ME.coli DH10Bl£^A$*l(£ffc : DHlOBpZL-Endo), 

28 0 HX* FERM BP-6335 t UTlfft £tlTl^ 0 

^BJlJCl&l^T, ll^X.ff^^> K-/5-N-T-fe^U^ 'l^at? = 

* L^McftMb Ltll IE?iJ#-5§-3l^$ti5 7^ y SfeE?ih £fcte^<7)#HffiE 
> K- 0 -N- T ir ^ y* A- n 1h S - if Si4 & foB t L T i~ 5 £ V ^ 0 

fc< £ t 1 fi, t< li 1 -10 f®, $ t < »i 1 -5f@cD7 ^ y s&as*. 

fii ~io®, £<bic#£L< tei -5ffi<z>7^ ym^MiQ^{i^ALTt>J; < , 
fcSVMi, E?iJ#-§-3U:^£;h,5 7 5 y^E?iJ<£>'>&< £ 1> l ^K(il 
-io fi, £ "blc:#£ L< 1 -5f@or$y^^M(DT$ y g£K:tt&L-c i {>«fcv\ 
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7 ir ^ ^ -f * - y — tf & = - Kl" § D N A Kff & tf 'r. <b fc J; o T # 
3 1 1 <o „ t£oT\ .3^9!<£>f9&^ y K- j3 -N-Tir fvu ^/V =« 1+- > - 

#*^ST"£tfDN A^, 4#(-3§§L^ *-£>J&tii: LT?t±M<D7£ff 

-if £M£ $ * 5 d t So 

* WfH^tCtSDNA^T-^f^^fifiSS© Molecular Cloning:A Laboratory 
Manual (Cffi<fe<D^fe^vp CTtT& 0 Z. t #T*# 5„ 
(1) m&X-^ft-iDWF®: 

(pBR322, pBR325 #?) . P U (pUCllS, pUCl 19 *£) 0^7^; H\ fell® 
©I^lipUBlO/y^U' (pUBHO^h Bmom-kliYE p % YCp^© 
^ YEpl3, YEp24, YCp50 fc 6 ^hM£f£-f-5 HiS^K'&ffl $ ft 

6 pG-3-Not &mf bft<5 0 $bt^ 1/ HniM/W^XteP^^T^A';*^ 
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^vi, ^>nf^- ^ if 31^^ <D& m i- &g * D N A SH^IJ Jlilf7n^-^-, 
fc^lHtefg-SK ytfV-A&^g&fc, UltR#±v'* r -JvK ,g?»gv'^t;v4^ 

(2) flmiE&tt<Z)f£SS£ 

#3893 OJtfc-T- ^i^T* t 5 <^ T* h WiSM XL mfe £tiZ>t>(DX~\Zte\<\fflz_ te\ 
:r. y i/x. y t T • 3 y (Escherichia coli) ^CD:x y v/x y t TJlx ^fvU;* • X 
y * (Bacillus subtilis) ^ (D y< =f /l- ^ M , is =*■ ~ K ^ ^ * • 7°^ ^ 
(Pseudomonas putida)^<£> v^— K^-^SI-JSI'SffflET^lf <biV 1^y*a 
^ir^. • ir U bf v/m(Saccharomyces cerevisiaeK is "J -ty y fJ v ^±7. • stfl<"< 
(Schizosaccharomyces pombe) , :3 r J r>'X'i' V • v/ — ^ (Candida boidinii) , 
t°^T • ^ y 7»(Pichia pastor i s) (DMM & # »f "biX 6 0 

^ilfflflSt LTIi. ^11, tims. St©^^ COS {NBAS. CHO M**<7)K} 
^M^'W^ft, fc5V^8:Sf9. Sf21 ^<DE£M^(f bft3o 

Ltd, fllx.tf^S'v':* y tT • =3 y (Escherichia coli)K12, DHK 
DH5 a , JM109 ft^WbtU femStLTtt. ^lil^f;^-X/f M 
(Bacillus subtilis)MI 114, 207-21 ft if^ff tl5o teSL®lwtt* W^fll 
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/n^-^-in^5A/«:h ^fli®{Cjo^Tfi7^ h^t^oy (lac) , 
F , j7'h77>t^a> (trp) ^C07"n^— * — #W 
JNBffi^Offlifex.^^ ^-(D^A^fet LTte, gPSd DNA &mA-fZ>jf&X*fo 

S.N. et al. : Proc. Natl. Acad. Sci., USA, 69:2110-2114 (1972)], h 

SFS^^i^-t-^^-^fi. ^J^iWyTJn • -feHf'>3i(Saccharomyces 

eerevisiae) -V y >v ."^7 ci ? -fe x • zK >^ (Schizosaccharomyces pombe) „ ills 
i?y • r>x^ II ^(Candida utilis) & ^/Sl^ bix5o ^a^e— ^~ 

t Ko^-if (ADH) % Sftt7*^7 7^— ^ (PHO) , #7 * h-^Jsfc^- (GAL) , 

*ry*>vTJ\'7 t \zYz v ^mfcmmmj&B* (gapdh) n<D:/n^-*-, t- 

h>3^^ y/^f/D^-^-, MFa 1 7°n^ — $ — , PGK ^n^e— ? — , GAP 
7°n^-*-, A0X1 T'D^-^-f^KfflV^Ii^t't 5o 

*lfifiRNc:E££*l-f , mx.\tx.\s9 V n#U— a [Becker, D. M. et al. : 
Methods. Enzymol. , 194 : 182-187 (1990)3, ^7xP^7^ H£[Hinnen, A. et 
al. : Proc. Natl. Acad. Sci., USA, 75: 1929-1933 (1978)], RKUf^Afe 
[Itoh, H. : J. Bacteriol., 153:163-168 (1983) W&mf bftZo 

W}Mmzi5±k-tz>m£iz. y-^mm cos-7, vero, ft>r=-x/NA7^ 

-$m'M (CHOM) , ■v'pXLmm. 7yhGH3, fc h FLftBtefc^EV^ 
tL5o 7D^-^-); LTSRa7n^-*-, SV40 7°n^-*-, LTR 7*u^- 
CIIV yo*-^-^ s fflV^P)ti, tFW F^'n^/wroffl 
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*mw<D?>;<?mz. mmm&&fr*mmL, zotmMfab&ifr-tzz 
k\z£9ftzzk&'e£z> 0 tmmvo.} tit, mm±m, h^nmmfm^L 

mmn. mmmmxitm^mmm^^mm^m^T, zrtx- 12-72 
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mm Oo tmmm*. putt 5 Stents 0 P H<Diis:i, mmxi^mm. 

1,^ Lac ?u*-9 -%m\,*1t%&^9 ? -X*J&mm&L1Z&£.to&& 

m-fZtZiat'f eVU-0-D-^;*-#7* h^K(IPTG)^^, trp 

St& ( IAA) $ £ if Jft (3. flQ L T h «t V v 

JB£ftT^5 RPMI1640 i^itil. mEH&mXt*^ftb<Oigt&\Z*fei%jkm&&Bto 
iiHT. 5%C0 2 #£T, 37°CT2~10 BtT9o te&HKlJS CXZ 

&M5&&mm\zm.%-£t>itxnt£o ^k&x-zzo m mmttmn 

LT GAPDH y'a^-^-CD^MT^^^m^^^^^^t 
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pZL-Endo © $ij mm m x~ h z> 0 

pZL-Endo tf> Sal I-Not I Steffi A £ *x/c$rjt<?£&gIE£iJ£^ Lfc[IlT'&-5o 
pZL-Endo CO Sal I-Not I MitLteWA $ixfcBf^<7)^tSSE9iJ^^ LfcHlT'fe 5 (El 

T S /@£iE?"h:fcJ;L>'fl7^ — K-f-5DNAtf>£Sga?iJ£^1-0-efc3 o 

7 5 yKE^iJ, *3j:rflK7 5 /S££^- Ki-SDNA^SiayiJSr^-t-EI-CfcS 

(i6©i#) 0 

^ir* • ir ^-pGEndo-SC 0^it^^1-|2lT'fc5o 
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lit L ^V^Pil 9 Molecular Cloning: A Laboratory Manual (Sambrook N Maniatis 
Cold Spring Harbour Laboratory Press(1989)) (CfEfltfl^ifefcfto fc„ 

m> K-J5-N-7tf-/U^3f5 = y—tr£rttli Settle, S. Kadowaki, et 
al., ^rj'c. C&aa, 54, 97 (1990) IC^ $ jh,fc#&fcfi£o tz a ~ttlt>hs 

yyisMtZtitit VT'sTu h7>X7*. V ^-<7^ K (DNS-GP) £S 

^"C^MI (TLC) , * It HPLC id «fc <9 $'J£ L fc e 

TLC T-O^flrlM^ 

mmn ■. hptlc y # ^ 60(^1^) 

: 7 '9 J : » : 7k= 2:1:1 
: .fcSfcfcb 
HPLC T'tD^tlr^^ 

: TSK-gel 0DS80TM dCV — ) 

: 2 5 mM * h V <? AgifrfS pH 7 . 5 + 1 1 %T± h - h V >V 

■ftyM^ : 5 0°C 
ffiM : 0. 5 ml/53- 
4£ffi§s : 

fete<7)£#gte_hfe HPLC iCi^iJ^^i^TT', 1 ftftUZ. 1 /xmol <7>y>">Mt: 

CH5tS#iJ2] Mucor hiemalis <7)tg^ 
5 0 0ml ggP77^3|i 1 0 0ml igiti! (#7 ^ h-* 2 % % if^ac^* 
3%) ^ttiA^-, 7>7^h3~ 5#<D1##(D Mucor hiemalis AS^fcgMlU 2 
8 °C T- 2 0 |S]%£ £ t? o Jt 0 mRNA (7) SIM }1 13; r (D&m $ £ K § I 5 ii t T #81 1 

2 y s/ h/uo^ttiSrtiijiA/^: tWil^Lfx., 2 8°C\ 0Si3OO~ 
4 0 Orpin, iiM* 2 \) y h fr/ftO&ftX' 4 0 fBJJ§*£fTofc„ 
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^#2[eI^) £9^I5$LT®#£#P§U (5)rtl 3 0 0 h) 

ilT2 0 0ml £T*^liL7c<bO£3|ig$lt*£<b Ltz c -ft£5mM EDTA^-^t? 
lOmMU V VM%'l$m (pH 7. 0) iZTW-ffiikLTzj dv^ 

^77^- (7 T^^^Tlt Q Sepharose FF, 5 0 0ml) \zmLtz 0 XyJ^&m 
ISW^ICTSfe^L, 9 0 0 m 1 <D0M~0. 3MtH«i^Etxy 

^T>^-f7A, 5mM EDTA^rtt'SOraMy^TJ'J^ (pH7.0) t 

-?± Phenyl-TOYOPEARL 650S 2 0 0ml) !diit/i 0 * 7 A£|5]£i$j?£^T£fe?f> 
U ^iClmMiOEDTA^tfKlT^-^AeOOral^l^t, 1M~ 

#bftfc&i«£|5g^VitilJ]g (ft^mZy M 3 0 0 0) \ZX 5ml £Tit3f U 
3lt*rc£0. 1 5MOtl 1 raMCEDT A%<a& 1 OmMU V V A.B 

mm (pH7. o) tirsfejf, ratfc ^^pfifn^tcT^^bLfc^'^M^ 

dv^77^- (77^ v'TfrSephacryl S300) m%£ffimzx^> 

at£M#£PS^$ti§M (^s^^ M3OO0) iCTlili; 3ltic£ 1 m 
MOEDTA^l OmMU >^^7 y »7A^fj^ (pH 7. 0) iCTtffc^K Jifctg 

y-|±TSK-gel HA1000) ^iit7i 0 * 7 A^IDIiri^tCTsfe^ ^Wt'lmM 
OEDT A^-^tf y (pH7.0) 3 0ml^|^T, OM-0. 3 

J ^il:t P H7. 1 (Cf|^$tl/c2 5mM f*- h y 7.^'#^T*^,^ Lfc 0 

MonoP) ililLTCo ^7^^^1itt*ftifL, &^T' 5 0 m 1 <7M x J 
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X pH 3 . 9 \Z.mm £ fit. 10%l!)A-7 7 7-7 4 (7 7/^">7tt) X^ > K- 

EH4®#£IE*iSiSlg (^t*yH 3 0 0 0) (dT&ffiU 3l£lt#lm 
M(DEDTA^>1 OmMD V8b& U ^Agfftt (pH7. 0) XSfefr. Mb 

ftMonoQ) (CiitfCo 7J 7 A£i*ia«KXSfe?£ U JJfcV^t? 3 0 m 1 <D 0 M~ 0 . 

3 M-k&foWittmiXx- y K-0 -N-Tir = ^ $ - Lfc 0 

MOEDTA^5 OmMU V >7 AgffiiK (pH 7. 0) X'ifefr, Jft& L 

T*h FPLC ^T^l'^TfTofc 

tit St ( 2 8 0 nm) . J; 9 $J aE L fw o * * IC<& # + SDS- 
PAGE(15-25%;7*7 h) , ^/uiig^n-7h^7 7^-, IEF-PAGE J; «9 

Native-SDSPAGE, IEF-SDSPAGE [Z X £ 2 &7C«&ftSu &OU:IE? o -7 h ^7 
7>f — {^*5tt5#ll^©fiH4^ SDS-PACE ^tff^S**^. SDS-PAGE _hX'>/£< 
£ <b 6 OkDa (p60 RXf 1 .4 kDa(pl4) <D'<> £ tlfc (ID o 

£B#7$ y^SE^flfte^ft 63, 139-143(1991) ) O^jfelC «t 9 *T& 

o7i G flHKi**£ftttffl«»i£ (1 0%^yi?n-/K 2.5%SDS > 2% 2 
-^yU7J^K^^y-/u. 6 2mMh'j7Mifi (pH6.8) ) (H&iBSlt: 
X, SD Sztf U U^T * K^&fbUlfltLfco sunn7*nj/T 

4 ^fiZXV^&mm&ff'l'XQ 10cmx7cm<7)P V D F Hl( (ProBlot) 7 7*7 l' K 
/qt'>7>7AX) ^^Lfc 0 iU^ho7'os'7'f>^ilHtlit>h 
7*nj/H I sS (If/U h y J- ^ h yf^^ 1 6 
0mAT'llfrp1tT/iot 0 
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(jtl^OO/z l©IxiI«I(8M ^7-^y||, 0,5M h V 
WW. (pH8.5) , 0.3%EDTA, 2%7i?h^MJ/W I:|L, lmgO 
vf-^-^U-C h-yU (DTT) Ztoz., 7/Vi>Tt'2 5 : C > ft 1 ^F^OJl^c^ 
ftftotc :tllC3. 0mg<7)^-/ 3- KH^£0. 5N7k^fki" h U 0 m 

1 \cMfaLtzi>(DZ1}\}z.,mytTX*2 OftMWLfZo PVDFl^HfcU 2% 
7tF-h ] J ^X3£WfcftL±'&, 0. 5%xKy t'-^fc°n y K^-4 0 1 
OOmMgmt-SU 3 0^F B mSLfc o -<7XZ>*>, P V D F Jjg 
U 1 mmE9*-{c:^gfrt7t)g^ri^fflir« (8%7-fe h- h V 9 0 mM h 
V Xtism&ffin (pH9.0) ) £gU 7^n^^-7B77-f I (fP)fe 
ffiH) £ 1 pmol iDx, l£t*l 5B#r^^^L/c 0 ^©Stt^Cl 8*7^ (fa 
ftjfc^ Wakosil AR II C18 300A 2.0X150mm ) £fflv^*:i£ftigjli£#* o-^ h 
^77^- (0:£L62OO) #t^azy M;o^T7li©^ 

(0. 0 2 % h y 7/U^-o^^^-at?2-7°o/NV — ^/T± h =■ h JJ 7:3), 
£fflV\ l&fcBte, B«IL 2-5 0%OiEJ||«|g4gia-? % 0/ 2 5mL/min © 

mfrit^Zf^ Ki-o^TT S y S&ffi?»J$MJfSrfTfcof;:„ P 6 0 il5itO®T)r £ p 6 0 
-AP, pi 4**©gff>t?r pl ftbtilzttftik^??- K£o 

v^t^t^; y ^iE?ij*^^^^ffi7 s P7 L -r y^-^iyt-ppso-i os 
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p60 










P60-AP-5 


PSLQLQPDDK 




\% 


17) 


nfiO-AP-fi 


(K) SYRNPEIYPtDQNIK 






18) 


nfiO-AP-S 


(K) FNVSSVALQPRVK 






19) 


d60-AP-9 


(K) MDRLFLCGgK 
S 


(lE^'JI 




20) 


P60-AP-11 


(K) GQRFNHREShDVETEI 






21) 




mal p lilt 








p!4 










pH-AP-l 


(K)EGYISSSGSIDLSLN 


(IE?'Ji 




22) 



(yv?y) £fe-fo P 60-AP-5iiN*^T5 y^|E^JT^5^ t^^JB^Ufcfc^. 

p6 OSl/pl 4©7^ D^<^-7Bf7-^ I ?8{fc$J{£ol^Tte » C 1 8 
^77^ — ai^f-^ ji^^. Inertsil ODS-3 0. 5x40mm) WciffliiijI^fr 
^Dvh^ 7 7^-(0i L6200) ^>7^ >{tlstz.WMLfttitWi (P E Sciex 
API-Ill) T*SCi:##r^fr^Tf7&o7-c 6 #tfr*S*&* 2 JI^I",, 
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60kDa^y^K (p6 0) StfUkDa^?- K(pl4)CO 
/Lys-C?Hfl:1i»LC/MS»«rteg 



_ f r\ 

p 6 0 




















WIS 5^— ^x>7 




AP-I * 
nr i . 


Jul/. DU 


you. 4/ 


l n no 

+0. 03 


(K)NIQGMNYK 


23 


AP-2: 


1 1 fin c;n 

i 1 ou. ou 


I 1 DU. DO 


U. Uo 


UJY5DYPPPPPK 


24 


nr o . 


7T3 OC 


/J J. 41 


-0. 16 


(K)LSLDASK 


25 


nr 4 . 


1 ooq en 


1 OOT 1 

1837.91 


+0.59 


( K ) SYRNPE I YPTDQN I K 


18 


nr 0 . 


11/41 ftA 

1 141. 00 


1 140. 59 


+0.41 


( ) PSLQLQPDDK • • • • P 60 N^j 


17 




1 157. 50 


1556.75 


+0. 75 


(X)NTDCIFLNYWWK 


26 


AP-£ - * 
ar~0 . 


1 7*7 >f *? - 

1774. to 


1774. 94 


-0.19 


(K)GB'SLRYIYRTLLMK 


27 


AP-7 • 


701. 50 


701.39 


+0. 11 


(K)LTVAB'H • • • • P 60 C*$g 


28 




1544.50 


1543.79 


+0.71 


( K ) PQLLLTHDMAGG YK 


29 




1621.00 


1620 73 




\ \j o?fUicLivijTT i rut a 


30 




1 AAA 7C 


1/4/4 4 QO 


n a r> 

-0. 08 


(K)FWSSVALQPRVK 


19 


AP-9: 


94S 75 






WLArVorALK 


31 






orrr oo 
£>UOO* OO 


~U. 0*0* 


V^JuyK^WnICho^ii)VhTEl5iPLYK 


32 


AP-10: 


2206. 75 


2206 1 1 




1 iooLUD DHGAFLGGTSLI IK 


33 


AP-11: 


2335. 00 


2335. 16 


-0. 16 


(K)NELFFKNTnfrT FT MVWWV 


O A 

34 


pl4 














Sffltt 


S| ltd 


mm 






AP-1: 


888. 75 


888.45 


+0.30 


(K)IVIEAVNK 


35 


AP-2: 


1392.50 


1392. 76 


-0.26 


( )SSRIIQDLFWK • • • • P 14 mm 


36 


AP-3: 


1541.50 


1541.73 


-0. 23 


( K ) EGY I SSSGS I DLSLN • • P 14 CM>% 


22 




1608. 50 


1608. 84 


-0.34 


(K)TDSSRI IQDLFWK 


37 



Sc2f> % gg (M+H + ) Idio^'T^ayfitdS 701.50 Sr^TSBfrJtfi p60-AP-7, 

nmm* 1541.50 z^-r^mx-it pn-ap-3 w^fi^ra^-gcu^oc^o 
&££ft7t p6 o&t>* pi 4<DMftr z i"<? Wt-?^-* 

a s ^£*ijt o £*±(0sg;£a>e> P 6 O&O'pl 4 K-j5-N-7tf/u^U3f* 
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iMMM 5] Mucor hiemalis #c cDNA v4 7 7 V — tf>f£§g 
*-f £ H»!l2-e#^tbfc0^5 «9 ISOGEN ;/ /K > v 5 — ^|t) h 
RNA ^t4fflLfc c tetBLfch-^A- RNA frb raRNA Purification Kit 
(Pharmacia Biotech) £ffll^T mRNA ^IHLt 0 mRNA <£ <9 SuperScriptTM 
Lambda System for cDNA Synthesis and A Cloning $r y V (GIBCO BRL) 
T cDNA££-J5£U Sal I T ?~f $ — *Wlm. Ltz.'&, A ZipLoxTMSal I-Not I Arms 
(GIBCO BRL) 111^(7^^— >a >) tf^oGigapack III Gold Packaging Extract 
(Stratagene) SrE^T'-* y <{r — '£trl/\ E. coli Y1090^(Cig^$-fr cDNA 

(HJS^'J 6] §r^.^ > K-jS-N-Tir^/i-^'/l'^-y- 5 ^ 7"— if cDNA £0 c; — — 

g&^T 5 / ^SE^'J p60-AP-5, p60-AP-6, p60-AP-l 1 £ h t P C R 7°^ -r — 
^^tftfCo WTt-^-OE^JSr^-f", LTl/^fS^-fi^T IUPAC-IUB 

P60-AP-5 

P60-AP-5F 5' CARTTRCARCCNGAYGAYAA 3' (ir > X Zty A -7 — ) (iE^J##5) 

P 60-AP-6 

P60-AP-6F 5" CCHACNGAYCARAAYATYAA 3' (±>^y°y ■<-?—) (E?l]##7) 

P60-AP-6R 3' GGDTGNCTRGTYTTRTARTT 5' (ryft^^T 1 ^^-) (IE?<J 

#-§-8) 
P60-AP-11 

P60-AP-11R 3' TTYCCDGTYGCDAARTTRGT 5' (Tyft^/^H (EJ&J 
#^§- 10) 

Mucor hiemalis i£#g&cfc <9 7^/ — /Ufefd «t 9 -A DNA £1$®* U >f J J* 
PCR(9 4 £ C3 0?>\ 5 5°Cl£\ 7 2°C1#, 3 0 1M * rtO £*to <t r 
#^tfj{Ctgi|iS-f h*tmm£1nti 0 p6 0 (CO^TJip60-AP-5F£ P 60-AP-11R 

£tf>^7>r^ — 0>*l^£fr-fr-C 1 . 7kb, p60-AP-5F £ p60-AP-6R tO^'f?- 
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(DmZh^fr^X* 1 . 5kb. p60-AP-6F t p60-AP-HR t©77-f?-0||^t>-fr 
T'O. 2kb (O PCR Br>t^#?>Jxfcc Ctf>$r)f KlOl^T pCR-Script * n-^>^ 
y V (Strategene) £/Bl^T pCR-Script Amp \Z.-f7°? u-~yjf%'if /^ofc 0 ftJ 
PggflitS^Ccfc^tff-C P 60-AP-5F ir P 60-AP-11R <!: <Dm§>MKtf P 60-AP-5F £ 
P60-AP-6R, £tf p60-AP-6F t p60-AP-llR t (Dm<mWxK A,X*\,^Z> Z t tmfe 
£ft/ctf>T\ P 60-AP-5F t p60-AP-llR t (Dm%W\ft(Di&m&?\\%T7' : 7 4 K'M 
st-y^T AXft PRISM Ready Reactionary K Rtfffltt: PRISM 3 7 7 DNA ^ 

DNASIS^^ffl^TftofCo 

^:tf>*M^ P60-AP-5F <b P 60-AP-11R £ Oii^IBJrJtte, £ft/c{tilC9g|S#7 ^ 
/^IE?'J£-aA,-CVV:: 0 iot:© DNA Brtfli P6 Oit^^-co-^T'fc^ r 
¥iJ0JtfcOT\ 35 Id PCRiiffiWfK-OrtftlOE^JSrTclcif^;! DNA ~7y 4 ^ — 
^L, H!fe#J 5 -C#£mRNA U Access RT-PCR System (Promega) 

l^TRT-PCR (^tt^y APCRIdl^C) «:tTot 0 SrfcKffrS Lfc DNA -v 

P60-AP-5NF 5' CACTTAAGTCTATGAATGAG 3' — ) (IE^'J#-§- 

13) 

P60-AP-6NR 3' CGATAGCTTTAGGTCTCTAA 5' ( 7 V ^ir > * 7 s 7 >f ~? - ) (IB?'J 
#-§-14) 

T cDNA CO 9 u—=->Jf$:fioti 0 ~7 xx— Megaprime DNA labelling systems 
(Amersham) £fflV^a- 32 P dCTP(110TBq/mmol) t7 ^^£fr o fc c 

mfaM5V&bhrz cDNA 7 ^7 7 y-a>iboit£^£fitf>B&li7"7 — ^ 

£ E. coli DHlOBtfciliSfk^-fr, 7 7 -v^^b pZLl fi*©77^^ K^IhUR L/c 0 
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^l£o^T4ttSE^<0##f£ff;fco£, :©77^-; K£pZL-Endo 
■T5 (12) 0 

#A£*lTV^&2. 3 k bOSal I-Not I ^jt ^o^T&gga?"J<7)$:££fT& 
ofc c pBluescript II KS+ (Strategene) „ £fcf* pUC118(SS5i) 

a*0$H^^t)O^77^ K£'ffrKU DNA ^ ^rfflV^T 2370bp 

j&»fe£5Sal I-Not I Wf^^ffi^JSr^t*: (0 3~4, IE?iJ#-§- 1 ) 0 

TZSm&¥\ 5kDa) = - Ktit-^'J-T-f 

1 4<0£B#7 5 / M?iJ<D£T£-a A,T^3 CI ktft>frotio p60-AP-5 <D N 3dS 

WJ©t ft 19 (7)7 5 /nas y v?>-Cte&< / ft-y-efcotit rt><b, z<d*=?- 
^-->^=r- Ki~5 ATG h 3 K^-?&6 r. > ^MLfcoiot, 

4 0>N*$8©4>&< 4>— E?'J#^-2 IC^LTV^^T ^ /SfeE?U<7>6 2 8 

SsUiVZbfrbs *mm<Dmfc^-'<*5 7 p6 0 % 3 ' nligctr pi 4 &=j — k 

-T5wi:^tP^ofc s 7^ /KE?iJ^P> N*«S'>^^HE^Jtt-av^ai$n^^o 

^MMMVlt, K-^-N-7-fe7 c -/U^/U='^5 tfitfc^ GAPDH 
Ste^n*— * — PGK *-££tr,TRPl if y 
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-J*%nZ>tz.tb\Z s Not I -f4 hZttMLtz N Mffi. C MfisCDT \ J 

^JtUfSya-f £ DNAE?iJ{Cgo"< DNA 7 s 7 -< ^-^-^^ t , pZL-Endo LT 

Endo-Not-F (± >X 7° 7 A ) 

5' GGGGCGGCCGCTTTTATTTTACATAAATATGCCTTCACTTC 3' (S5?lJ#-i§- 15) 
Endo-Not-R (T 77 -Y ^— ) 

5' CCCGCGGCCGCCTAGTTTAATGACAAATCTATGCTACC 3' (BE?'] #75- 16) 

if it>S$ft/cltfr>T-£7#n — * ^A-ttM&S!)K:T#gi£^ % Prep-A-Gene DNA 
Purification System (Bio-Rad) &/f^T@Jfc, "flf$!i Lfc. e MtCl ZtDWiftS: Not I 
T*?BM, pBluescript II KS+<D Not IllfAL, pBlue-Endo-Not £f£ 

lit 

y-fe/UT^x t K3 y yfil7k Kn^t- t? (GAPDH) 1^©^d*-^-, 3 

>£$iafcx TRP1 ite^^-atf, trpl - t -f Z> x y # n * 

ir ^ • ir U t'->x|©1^7'7 * ^ II ^< ^ ? - pG-3 (Methods in 

Enzymology Vol. 194 p. 389) Sr^-^MfftK Lfc 0 pG-3 & BamH I T*^{k L,, * 
1^7 ^SKlJ: ijsp^jgt U Not I y >*-%tt1mLX pG-3-Not ^ftllf; : 

fu$<D pBlue-Endo-Not £ Not I T*$Hb U ^2. 3 kb <D& A iHr^ £T # n 
y^ft^ScfttC i "9 7>g£fi^ U r tl* pG-3-Not CO NotI g&ftvC^A UpGEndo-SC 
SrflfilLrc (0 8) s 
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?§±i Ltittj'^D • tl/f'yx YPH5 0 0#< (Strategene) <D 

pep4 it£^Hfc8tfc£ffl^fc 0 pep4 itfc^ifcfi&fefclCO^-CE: Sikorski, R. S. t 
Hieter, P <D#& (Genetics 122 # 19-27 (1989)) Id <fc 9 fjpEE Lfc 0 10(ig(D 
pGEndo-SC £ffl^-C±lE#£^frte&Lfc„ ?&«*s&ttftlfc 'J ^ Ate 
(WO/95/32289 ## 88) H<t«9tTl\ JK!t<to^tt H U h 7 7 >Zt$. ftl/^it 
Viz-h (|i-Fo^y^-7 0.6 7%, #if 5 /Ho. 5%, ^a-^ 

1 %) ^TjltRL^o 

y-if^SttSt^^ff^ofCo 5 m L © YPD J#Jfe (g$#^** 1 %, 

^2%, ?>rj-*2%) 3 0°C-C2 eHHig^L/cSlCo^-C, 1 5 0 0 g, 

mifclZ. 50mM U VH* y ^A/<y7 7~ (pH 6.0)<t 5mM EDTA <t 1 0 

ffittSl^fi, SK£ LT DNS-GP £fflV^T TLC HPLC T'fTofc,, TLC T~<£> 

S**ia9lC^i-„ Mucor hiemalis J£fl±fllr«fc 9 LfcSlfit <b K)£ £ itfcf- > 
y^i:|pj«lc x pGEndo-SC ^fife<fe-Cfc5^^^WkT^^7^/i'T-fe^^=« 
^(DNS-Asn-GlcNAc) b—&"fZ t°- ? tmbtltio ^^r^^yf 
□ -/K-fo6, pG-3-Not VMMU^:Ltzm(Dm^±1n^^"tih(D^blt DNS- 
Asn-GlcNAc {d*^^ t°- ^ H&fcH $ tl&^o fc„ pGEndo-SC (DMtttti 
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IE?'j#-S§-5 :nlia x g, cX!ita:it (Mil 2) : 

IE?lJ#^-7 :n(ia, g, cXiit^It (#£&M6) s 

IE?iJ#-§-8 : my K-^-N-Tirf-^^^=if-5 m£*— if (D&ftT 5 7 ^gE?"J/!>> 

K?iJ#-§-8 :n!la, g. cXl*t*%-f (#ftfif 1 5) : 

IE^J#^-9 : my K-jS-N-T-fe^/U^^^f-^ tf©SS#T 5 7 ^gE£'J 0 

T^^Ixlr!- L fc^" l' = ^ \sir^- K a 

. ©^-y =?^^ 1/^"^ KIE^iJo 

IE?iJ#^-l 2 : my K-P-N-Tir^yw^^f-^ ifiafc^-O 3'5fc$!&0i£ 

co^-y =r^^ vir^- KiS^iJo 
ia^J#-^-l 3 : my K-3-N-Tir^/i^^Vw = f-? m^-if afc^iE?ij7)> e>lxff 

ia^J#-^l 4 : my K- /3-N-Ti?f;^^^ n f- ^ my--if 1^^-12^75^1x1+ 

BS9"J#^-1 5 : my K~0 -N-Tt^^^H- 5 — ^— tfitE^ffi^J^b^fr 
L/c^-U V^ Ko 

@E?'J#-^1 6 : my K~ 0 -N-Ti? fvU 1+ 5 m^~— ifi&e^E^IJj^bixtr 

tfc^-y =o?* yiti- Ko 

IE?'J#-^2 0 : XaafiMetXttSer £3*1" (#£&fi2) s 

IE?'J#-§-2 1 : Xaa ti Gly XttMet (£hGE&S2) : 

IE?lJ#-§-2 1 : XaafiGlnXttAla^r^-T 3) 5 

fE?lJ#-5§- 2 1 : Xaa (i Arg Xfi Leu £^1" 4 ) : 

IE?'J#-§- 2 1 : Xaa 1* Asn Xtt Pro 6 ) -. 

IE?iJ#-S§-2 1 : Xaa It Arg Xte Leu (#£&g8) 
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IE?'J#-^2 1 : XaatiGluXfi Leu &$t+ (#&<4B9) : 

IE?«J#^2 1 : Xaa«SerX«Leu ar^-f- (WH 0) 0 

IE?iJ#-^2 1 : XaattHisXttThr £$1" (#ftfefl 1) , 

IE?'J#-§-2 7 : *;H^r^^y7f^y 3 ) 0 

E?'Itf 2 8 : #^tf>v-p< =f-JVi/7.T^ > (#£{£g6) 0 
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nX%L<ltttm£}ltz7 ^ /mm*-*?*-, ;0>orc> K-/3-N- 

(b) g2-3?'J#^ 3 £iv5 T 5 7 ^^{dioV^-T^^ <Hl f^<DT / 

3. «T©(c)Xli(d)© DNA Sr-^tpJte^o 
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i m^tmomfc+o 
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10 20 30 40 50 60 

GTCCAOCCAC GCCTCOGCOG ACGCCTCGGC CGACCCGTOC CCCGACGCCT CGGTTTTATT 

. 70 80 90 100 110 120 

TTACATAAAT ATGCCTTCAC TTCAATTGCA ACCTGATGAC AAACTAGCAC OVl ' l ' IlTl ' l ' 

130 140 150 160 170 180 

TOCACTTAAG IVI'A'IUAATG AGTTGAQGGA CTGGACGCCA GACGAAAACA TAAAGTTTAA 
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250 


260 


270 






inn 


AACTCATGAT 


ATQGCAQGAG 


GATATAAAGA 


AGATAAAAAT 


ATTCAAGGAA 


ACAATTOTAA 








J4U 




1 CA 

360 


AGACATTTAT 


AACATTCAAT 


ATIGGCATIT 


AGCIGATACT 


TTTGTATATT 


TCTCTCATGA 


J /U 


T OA 


i a a 

390 


>i An 
400 


410 


420 


GCGAGTTAGC 


ATTCCTCCAG 


TCAATTQGAC 


AAATUCT1W 


CATAGAAAIG 


GTGTAAAGTG 
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1390 1400 1410 1420 1430 u . n 

AATCACnvGT TCTCTCGATT GCGATCATGG AGCTTTTCTT GGTGGAACCT CGCTTATTAT 

1450 1460 1470 1480 1490 isnn 

CAAAQGCCAA CTTTTTCAATC ATAGAGAATC GCATGATGTT GAAACTGAAA TTAGTATACC 

15i0 1S20 1S30 1540 1550 I5fin 

TCK7EATAAG CTTTCATTAG ATGCTAGTAA AGGATGCTCA TTGCGTTATA TTTATAGAAC 
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TITCTTCATC AAAGATGTAA AGTTGACAGT AGCATGTCAC TTITCGTTAA AAACAAACGA 

1630 1640 1650 1660 1670 l sun 
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TACAACAGAA GAAGATACAG GAGAAAATGA TTGGATAACA AAAACTATTA ATCTGCCTGC 
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TCTTCCAGAA GGAAGTCAAT TATACATTAC AAGACTTGAA GTCAGCGTAG TATTAGATAC 
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AGCTGGTITA GTAGGTCTTG TTAATCAAGT TATTGCTTOC TTGGGATATA TTAGCATCAT 
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711 720 729 738 747 756 

AAA AAT GAG TTA TTT TTT AAA AAC AOC GAT OCT ATT TTT TTG AAT TAT TOG TOG 

KNELFFKNTDGI FLNYWW 

765 774 7B3 792 801 810 

AAA AAA GAA TAG CCT GAA ATC GCG CGT AGA GTA OCT GAA GGA ATA GGT AGA TCA 

KKEYPEMARRVAEGIGRS 

819 828 837 846 855 864 

GGT TTA GAA GTT TAT. TTT GGT ACA GAT GTA TOG GGA AGG CAT ACT TAT GGT GGC 

GLEVYFGTDVWG RHTYGG 

873 382 891 900 909 918 

GGT GGT TTC AAA TCA TAT AAG GGT GTA AAA ACT GCC TAC TCT OCA ATG ACA TCT 

GGFKSYKGVKTAYSAMTS 

927 936 945 954 963 972 

TCT OCA TTA TTT GGT ATG OCA TOG ACA TAC GAG CAT TTC GAA AAG TCT GAA TTT 

SALFGMAWTYEHF EKSEF 

981 990 999 1008 1017 _ 1026 

GAA AAG ATG GAT CGT TTG TTT TGG TOT GGT GGT AAA TAC Tut GAC XA.T CCT CCC 

EKMD RLFWCGGKYSDYPP 

1035 1044 1053 1062 1071 1080 

CCA CCT CCT AAA AAC CCA GAT GAC GAA AAA GAA GTA GAA AGC GAT GAT ACT GAA 

PPPXNPDDEKEVESDDSE 

1089 1098 1107 1116 1125 1134 

GAT GAG CTC ATG TAC GGA CAC AAG AAA GGT ATT OCT GAC ACG GTA GAA TCT ATT 

DELMYGHKKGIADTVESI 

1143 1152 1161 1170 1179 1188 

OCT GTA CCA GGA ACA GAT TGG TTT GTT ACC AAT TTT GAT AGG GGG TTT GGA AAT 

PVPGTDWFVTNFDRGFGN 

1X97 1206 1215 1224 1233 1242 

AGG TTT TAT TAT AGA GGA AAG AGA TTA CTT TCT GAG CCT TGG TCC CAT TTA TOG 

RFYYRGKRLLSQ PWSHLS 
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CAT CAA GCT ATT CTC CCC AAT AAA AGC TAT GGA AAT CCA GAG ATT TAT CCC ACT 
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GAT CAA AAC ATT AAA ATC ACT ACT TCT CTC GAT TGC GAT CAT GGA GCT TTT CTT 

DQNIKITSSLDCDHGAFL 
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GGT GGA ACC TOG CTT ATT ATC AAA GGC CAA CGT TTC AAT CAT AGA GAA TCG CAT 

GGTS LIIKGQRFNHRESH 
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GAT GTT GAA ACT GAA ATT ACT ATA CCT CTG TAT AAG CTT TCA TTA GAT GCT ACT 

DVETEISIPLYKLSLDAS 
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T E S D T G E N D W i" " T " T V T N V "p" 

1737 1746 1755 1764 1773 1782 

^^^^^ ^ ^ m ^ ^ CTT GTG U3C OEK OOi 

A V P 5 G S Q L Y I t" T T T V T ~v" V 

1791 1800 1809 1818 1827 1836 

L 0 T A G L V G L V M "q~ "v" "i" "a" "c" "Z" "g" 

_ * 845 1854 1863 1872 1881 1890 

TAT ATT AGC ATC ATA CCA ACT ATA AAT TCT GGA ATA AAA ACA GAT TCA TCA CCC 



YISIIPTIHSGIK 



T D S S R 



1899 1908 1917 1926 1935 1944 

ATT ATT CAG GAT CTC TTT TOG AAA GAT CAG AAA TAT ACC AAA ATC GGA AAA GAA 



T K I G K B 



1953 1962 1971 1980 1989 1998 
ACT TTA GAC GAC ATA OCT CAA GAA GAA GTT CAT AGA TAT TAT GGA ACA TTG AAC 

S L D D 1 K Q E E V H R Y T ~ "t" ~ "n" 

2007 2016 2025 2034 2043 2052 
TO GAA AAC ACA OCA AAT GTA GTA AAC OCT TGG GAG GAA ATA GAT TAC TAC AAC 

W B N T A H V V N A "w" "e" "e" 1 ~D~ V ™ ~N~ 

2061 2070 2079 2088 2097 2106 

V P Y K 2 S D O S A T R I "f" ~L~ "g" ~T~ A 
2115 2124 2133 2142 2151 2160 

pchqfrvsgl ~d~ ~i" "i~ "l T T T ~ 

2169 2178 2187 2196 2205 2214 

AAG ATA GTT ATT GAA OCT GTT AAC AAA GAA GGA TAC ATC TCT TCA ACT QGT AGC 

K X V X K A V N K E ~G~ ~Y~ ~i~ "s" "s" ~ 'g' "s" 

2223 2232 
ATA GAT TTG TCA TTA AAC TAG 3* 

I D L S L N • 
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y K- /? -N- 7 -t ^ ;u ^ ;u *f \ =- ^- -tf SSi 1 



Not I EcoT22I EcoRI Sac I Bell Hind III Pvu II Not I 



Sma 



1-5 kbp 




1.5 kbp 



Seal 



Xba 



2.5 kbp 



8 #t&jl > K- /? -N- 7 -fe f - ;u 7 )V n ^ - ^ - -tf ilfST- £ -a tr 
t-^n^T, -fe 1/ kf -> iffl O^Jl^ ^ * -pGEndo-SCOflfit 
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1 2 3 4 5 



S. cerevisiae YPH500 (pep4)*ffij&}$aii£ 
U->4 l M. hi emali s&%i'ffiWL^> K-/3-N-T -t-^^UrJ+J- I =-7-->c. 
U->5 : S. cerevisiae YPH500 (pep*) fflmttliiiWL 
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SEQUENCE LISTING 

<110> KIRIN BEER KABUSHIKI KAISHA 

<120> Endo- P -N-Acetylglucosaminidase Gene 

<130> PH-657-PCT 

<140> 
<141> 

<150> JP98/141717 
<151> 1998-05-22 

<160> 37 

<170> Patentln Ver. 2. 0 

<210> 1 
<211> 2369 
<212> DNA 

<213> Mucor hiemalis 
<400> 1 

gtcgacccac gcgtccgcgg acgcgtgggc ggacgcgtgg gcggacgcgt gggttttatt 60 
ttacataaat atgccttcac ttcaattgca acctgatgac aaactagcac ctgtttcttt 120 
tgcacttaag tctatgaatg agttgaggga ctggacgcca gacgaaaaga laaagtttaa 180 
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cgtttcaagc gtggcactac agcctcgtgt 
aactcatgat atggcaggag gatataaaga 
agacatttat aacattcaat attggcattt 
gcgagttagc attcctccag tcaattggac 
tttaggtact tttttagtag aaggaaataa 
cggtccacct ttactxaata acactgacga 
agaccaatta gttgctattg ctaaacacta 
atgcgaattc tttccttttc ctacaaatcc 
tctacactat tttaaggaaa aattgcataa 
cgacagcatg acaaatgaag gagaaatcca 
gttatttttt aaaaacacgg atggtatttt 
tgaaatggcg cgtagagtag ctgaaggaat 
tacagatgta tggggaaggc atacttatgg 
aaaaactgcc tactctgcaa tgacatcttc 
gcatttcgaa aagtctgaat ttgaaaagat 
ctctgactat cctcccccac ctcctaaaaa 
tgatagtgaa gatgagctca tgtacggaca 
tattcctgta ccaggaacag attggtttgt 
gttttattat agaggaaaga gattactttc 
tattctcccc aataaaagct atcgaaatcc 
aatcactagt tctctcgatt gcgatcatgg 
caaaggccaa cgtttcaatc atagagaatc 
tctgtataag ctttcattag atgctagtaa 
tttgttgatg aaagatgtaa agttgacagt 
ctcagttaat ttcttcaagg tatggcagcc 
tggaatgaga gccactgtta caactgaaaa 
tacaacagaa gaagatacag gagaaaatga 
tgttccagaa ggaagtcaat tatacattac 
agctggttta gtaggtcitg ttaatcaagt 



gaaaaacgcc ctgaaacctc aattattgtt 240 
agataaaaat attcaaggaa acaattataa 300 
agctgatact tttgtatatt xctctcatga 360 
aaatgcttgt catagaaatg gtgtaaagtg 420 
ccaaatgcat gaaatggaag ccttgcttca 480 
ccctatgaga ttatggagtc cgtattatgc 540 
tggttttgat ggctggttgt tcaatattga 600 
aaaattcaaa gctgaagagt tggcaaagtt 660 
cgaaatacct ggatctcaac tcatttggta 720 
ctggcagaac cagctcacat ggaaaaatga 780 
tttgaattat tggtggaaaa aagaataccc 840 
aggtagatca ggtttagaag tttattttgg 900 
tggcggtggt ttcaaatcat ataagggtgt 960 
tgcattattt ggtatggcat ggacatacga 1020 
ggatcgtttg ttttggtgtg gtggtaaata 1080 
cccagatgac gaaaaagaag tagaaagcga 1140 
caagaaaggt attgctgaca cggtagaatc 1200 
taccaatttt gatagggggt ttggaaatag 1260 
tcagccttgg tcccatttat cgcatcaagc 1320 
agagatttat cccactgatc aaaacattaa 1380 
agcttttctt ggtggaacct cgcttattat 1440 
gcatgatgtt gaaactgaaa ttagtatacc 1500 
aggatgctca ttgcgttata tttatagaac 1560 
agcatgtcac ttttcgttaa aaacaaacga 1620 
agatgaaaat ttctcttttg aatatgatga 1680 
ttctaccgaa agcagatgct ttttattacg 1740 
ttggataaca aaaactatta atgtgcctgc 1800 
aagacttgaa gtgagcgtag tattagatac 1860 
tattgcttgc ttgggatata ttagcatcat 1920 
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accaactata 


aattctggaa 


taaaaacaga 


ttcatcacgc 


attattcagg 


atctcttttg 


1980 


gaaagatcag 


aaatatacca 


aaatcggaaa 


agaaagttta 


gacgacatag 


ctcaagaaga 


2040 


agttcataga 


tattatggaa 


cattgaactg 


ggaaaacaca 


gcaaatgtag 


taaacgcttg 


2100 


ggaggaaata 


gattactaca 


acgtttttta 


caaagaaagt 


gacgactctg 


caactcgcat 


2160 


ctttttagga 


acagcattct 


gtaatcaatt 


tcgtgtatct 


ggtttagata 


ttattttatc 


2220 


taagctacca 


aagatagtta 


ttgaagctgt 


taacaaagaa 


ggatacatct 


cttcaagtgg 


2280 


tagcatagat 


ttgtcattaa 


actaggactt 


gaaataaaat 


attatgataa 


agaaaaaaaa 


2340 


aaaaaaaaaa 


aaaaaaaaag 


ggcggccgc 








2369 



<210> 2 
<211> 2235 
<212> DNA 

<213> Mucor hiemalis 

<220> 

<221> CDS 

<222> (1). . (2235) 

<400> 2 

atg cct tea ctt caa ttg caa cct gat gac aaa eta gca cct gtt tct 48 

Met Pro Ser Leu Gin Leu Gin Pro Asp Asp Lys Leu Ala Pro Val Ser 

15 10 15 

ttt gca ctt aag tct atg aat gag ttg agg gac tgg acg cca gac gaa 96 

Phe Ala Leu Lys Ser Met Asn Glu Leu Arg Asp Trp Thr Pro Asp Glu 

20 25 30 

aag ata aag ttt aac gtt tea age gtg gca eta cag cct cgt gtg aaa 144 

Lys He Lys Phe Asn Val Ser Ser Val Ala Leu Gin Pro Arg Val Lys 
35 40 45 
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aac gcc ctg aaa cct caa 
Asn Ala Leu Lys Pro Gin 
50 

tat aaa gaa gat aaa aat 
Tyr Lys Glu' Asp Lys Asn 
65 70 
aac att caa tat tgg cat 
Asn lie Gin Tyr Trp His 
85 

gag cga gtt age att cct 
Glu Arg Val Ser He Pro 
100 

aat ggt gta aag tgt tta 
Asn Gly Val Lys Cys Leu 
115 

atg cat gaa atg gaa gcc 
Met His Glu Met Glu Ala 
130 

act gac gac cct atg aga 
Thr Asp Asp Pro Met Arg 
145 150 
gtt get att get aaa cac 
Val Ala lie Ala Lys His 
165 

gaa tgc gaa ttc ttt cct 
Glu Cys Glu Phe Phe Pro 
180 

gag ttg gca aag ttt eta 
Glu Leu Ala Lys Phe Leu 



tta ttg tta act cat gat 
Leu Leu Leu Thr His Asp 
55 60 
att caa gga aac aat tat 
lie Gin Gly Asn Asn Tyr 
75 

tta get gat act ttt gta 
Leu Ala Asp Thr Phe Val 
90 

cca gtc aat tgg aca aat 
Pro Val Asn Trp Thr Asn 
105 

ggt act ttt tta gta gaa 
Gly Thr Phe Leu Val Glu 
120 

ttg ctt cac ggt cca cct 
Leu Leu His Gly Pro Pro 
135 140 
tta tgg agt ccg tat tat 
Leu Trp Ser Pro Tyr Tyr 
155 

tat ggt ttt gat ggc tgg 
Tyr Gly Phe Asp Gly Trp 
170 

ttt cct aca aat cca aaa 
Phe Pro Thr Asn Pro Lys 
185 

cac tat ttt aag gaa aaa 
His Tyr Phe Lys Glu Lys 
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atg gca gga gga 192 
Met Ala Gly Gly 

aaa gac att tat 240 
Lys Asp lie Tyr 
80 

tat ttc tct cat 288 
Tyr Phe Ser His 
95 

get tgt cat aga 336 
Ala Cys His Arg 
110 

gga aat aac caa 384 
Gly Asn Asn Gin 
125 

tta ctt aat aac 432 
Leu Leu Asn Asn 

gca gac caa tta 480 
Ala Asp Gin Leu 
160 

ttg ttc aat att 528 
Leu Phe Asn He 
175 

ttc aaa get gaa 576 
Phe Lys Ala Glu 
190 

ttg cat aac gaa 624 
Leu His Asn Glu 
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195 

ata cct gga tct caa etc 
lie Pro Gly Ser Gin Leu 
210 

gaa ate cac tgg cag aac 
Glu He His Trp Gin Asn 
225 230 
aaa aac acg gat ggt att 
Lys Asn Thr Asp Gly lie 
245 

cct gaa atg gcg cgt aga 
Pro Glu Met Ala Arg Arg 
260 

gaa gtt tat ttt ggt aca 
Glu Val Tyr Phe Gly Thr 
275 

ggt ggt ttc aaa tea tat 
Gly Gly Phe Lys Ser Tyr 
290 

aca tct tct gca tta ttt 
Thr Ser Ser Ala Leu Phe 
305 310 
aag tct gaa ttt gaa aag 
Lys Ser Glu Phe Glu Lys 
325 

tac tct gac tat cct ccc 
Tyr Ser Asp Tyr Pro Pro 
340 

gaa gta gaa age gat gat 



200 

att tgg tac gac age atg 
lie Trp Tyr Asp Ser Met 
215 220 
cag etc aca tgg aaa aat 
Gin Leu Thr Trp Lys Asn 
235 

ttt ttg aat tat tgg tgg 
Phe Leu Asn Tyr Trp Trp 
250 

gta get gaa gga ata ggt 
Val Ala Glu Gly lie Gly 
265 

gat gta tgg gga agg cat 
Asp Val Trp Gly Arg His 
280 

aag ggt gta aaa act gee 
Lys Gly Val Lys Thr Ala 
295 300 
ggt atg gca tgg aca tac 
Gly Met Ala Trp Thr Tyr 
315 

atg gat cgt ttg ttt tgg 
Met Asp Arg Leu Phe Trp 
330 

cca cct cct aaa aac cca 
Pro Pro Pro Lys Asn Pro 
345 

agt gaa gat gag^ etc atg 



205 

aca aat gaa gga 672 
Thr Asn Glu Gly 

gag tta ttt ttt 720 
Glu Leu Phe Phe 
240 

aaa aaa gaa tac 768 
Lys Lys Glu Tyr 
255 

aga tea ggt tta 816 
Arg Ser Gly Leu 
270 

act tat ggt ggc 864 
Thr Tyr Gly Gly 
285 

tac tct gca atg 912 
Tyr Ser Ala Met 

gag cat ttc gaa 960 
Glu His Phe Glu 
320 

tgt ggt ggt aaa 1008 
Cys Gly Gly Lys 
335 

gat gac gaa aaa 1056 
Asp Asp Glu Lys 
350 

tac gga cac aag 1104 
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Glu Val Glu Ser Asp Asp 
355 

aaa ggt att get gac acg 
Lys Gly lie Ala Asp Thr 
370 

tgg ttt gtt acc aat ttt 
Trp Phe Val Thr Asn Phe 
385 390 
aga gga aag aga tta ctt 
Arg Gly Lys Arg Leu Leu 
405 

get att etc ccc aat aaa 
Ala lie Leu Pro Asn Lys 
420 

gat caa aac att aaa ate 
Asp Gin Asn lie Lys He 
435 

ttt ctt ggt gga acc teg 
Phe Leu Gly Gly Thr Ser 
450 

aga gaa teg cat gat gtt 
Arg Glu Ser His Asp Val 
465 470 
ctt tea tta gat get agt 
Leu Ser Leu Asp Ala Ser 
485 

act ttg ttg atg aaa gat 
Thr Leu Leu Met Lys Asp 
500 



Ser Glu Asp Glu Leu Met 
360 

gta gaa tct att cct gta 
Val Glu Ser lie Pro Val 
375 380 
gat agg ggg ttt gga aat 
Asp Arg Gly Phe Gly Asn 
395 

tct cag cct tgg tec cat 
Ser Gin Pro Trp Ser His 
410 

age tat cga aat cca gag 
Ser Tyr Arg Asn Pro Glu 
425 

act agt tct etc gat tgc 
Thr Ser Ser Leu Asp Cys 
440 

ctt att ate aaa ggc caa 
Leu lie lie Lys Gly Gin 
455 460 
gaa act gaa att agt at a 
Glu Thr Glu lie Ser lie 
475 

aaa gga tgc tea ttg cgt 
Lys Gly Cys Ser Leu Arg 
490 

gta aag ttg aca gta gca 
Val Lys Leu Thr Val Ala 
505 



Tyr Gly His Lys 
365 

cca gga aca gat 1152 
Pro Gly Thr Asp 

agg ttt tat tat 1200 
Arg Phe Tyr Tyr 
400 

tta teg cat caa 1248 
Leu Ser His Gin 
415 

att tat ccc act 1296 
lie Tyr Pro Thr 
430 

gat cat gga get 1344 

Asp His Gly Ala 

445 

cgt ttc aat cat 1392 
Arg Phe Asn His 

cct ctg tat aag 1440 
Pro Leu Tyr Lys 
480 

tat att tat aga 1488 
Tyr lie Tyr Arg 
495 

tgt cac ttt teg 1536 
Cys His Phe Ser 
510 
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tta aaa aca aac gac tea gtt aat ttc ttc aag gta tgg cag cca gat 1584 
Leu Lys Thr Asn Asp Ser Val Asn Phe Phe Lys Val Trp Gin Pro Asp 

515 520 525 

gaa aat ttc tct ttt gaa tat gat gat gga atg aga gec act gtt aca 1632 
Glu Asn Phe Ser Phe Glu Tyr Asp Asp Gly Met Arg Ala Thr Val Thr 

530 535 540 

act gaa aat tct acc gaa age aga tgc ttt tta tta cgt aca aca gaa 1680 
Thr Glu Asn Ser Thr Glu Ser Arg Cys Phe Leu Leu Arg Thr Thr Glu 
545 550 555 560 

gaa gat aca gga gaa aat gat tgg ata aca aaa act att aat gtg cct 1728 
Glu Asp Thr Gly Glu Asn Asp Trp lie Thr Lys Thr lie Asn Val Pro 

565 570 575 

get gtt cca gaa gga agt caa tta tac att aca aga ctt gaa gtg age 1776 
Ala Val Pro Glu Gly Ser Gin Leu Tyr lie Thr Arg Leu Glu Val Ser 

580 585 590 

gta gta tta gat aca get ggt tta gta ggt ctt gtt aat caa gtt att 1824 
Val Val Leu Asp Thr Ala Gly Leu Val Gly Leu Val Asn Gin Val He 

595 600 605 

get tgc ttg gga tat att age ate ata cca act ata aat tct gga ata 1872 
Ala Cys Leu Gly Tyr lie Ser lie He Pro Thr He Asn Ser Gly He 

610 615 620 

aaa aca gat tea tea cgc att att cag gat etc ttt tgg aaa gat cag 1920 
Lys Thr Asp Ser Ser Arg He lie Gin Asp Leu Phe Trp Lys Asp Gin 
625 630 635 640 

aaa tat acc aaa ate gga aaa gaa agt tta gac gac ata get caa gaa 1968 
Lys Tyr Thr Lys He Gly Lys Glu Ser Leu Asp Asp He Ala Gin Glu 

645 650 655 

gaa gtt cat aga tat tat gga aca ttg aac tgg gaa aac aca gca aat 2016 
Glu Val His Arg Tyr Tyr Gly Thr Leu Asn Trp Glu Asn Thr Ala Asn 
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660 

gta gta aac get tgg gag 
Val Val Asn Ala Trp Glu 
675 

gaa agt gac gac tct gca 
Glu Ser Asp Asp Ser Ala 
690 

aat caa ttt cgt gta tct 
Asn Gin Phe Arg Val Ser 
705 710 
aag ata gtt att gaa get 
Lys lie Val He Glu Ala 
725 

ggt age ata gat ttg tea 
Gly Ser He Asp Leu Ser 
740 



665 

gaa ata gat tac tac aac 
Glu lie Asp Tyr Tyr Asn 
680 

act cgc ate ttt tta gga 
Thr Arg lie Phe Leu Gly 
695 700 
ggt tta gat att att tta 
Gly Leu Asp lie lie Leu 
715 

gtt aac aaa gaa gga tac 
Val Asn Lys Glu Gly Tyr 
730 

tta aac tag 
Leu Asn 

745 



670 

gtt ttt tac aaa 2064 

Val Phe Tyr Lys 

685 

aca gca ttc tgt 2112 
Thr Ala Phe Cys 

tct aag eta cca 2160 
Ser Lys Leu Pro 
720 

ate tct tea agt 2208 
lie Ser Ser Ser 
735 

2235 



<210> 3 
<211> 744 
<212> PRT 

<213> Mucor hiemalis 
<400> 3 

Met Pro Ser Leu Gin Leu Gin Pro Asp Asp Lys Leu Ala Pro Val Ser 

15 10 15 

Phe Ala Leu Lys Ser Met Asn Glu Leu Arg Asp Trp Thr Pro Asp Glu 

20 25 30 

Lys He Lys Phe Asn Val Ser Ser Val Ala Leu Gin Pro Arg Val Lys 
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35 . 40 45 

Asn Ala Leu Lys Pro Gin Leu Leu Leu Thr His Asp Met Ala Gly Gly 

50 55 60 

Tyr Lys Glu Asp Lys Asn lie Gin Gly Asn Asn Tyr Lys Asp He Tyr 
65 70 75 80 

Asn lie Gin Tyr Trp His Leu Ala Asp Thr Phe Val Tyr Phe Ser His 

85 90 95 

Glu Arg Val Ser lie Pro Pro Val Asn Trp Thr Asn Ala Cys His Arg 

100 105 110 

Asn Gly Val Lys Cys Leu Gly Thr Phe Leu Val Glu Gly Asn Asn Gin 

115 120 125 

Met His Glu Met Glu Ala Leu Leu His Gly Pro Pro Leu Leu Asn Asn 

130 135 140 

Thr Asp Asp Pro Met Arg Leu Trp Ser Pro Tyr Tyr Ala Asp Gin Leu 
145 150 155 160 

Val Ala He Ala Lys His Tyr Gly Phe Asp Gly Trp Leu Phe Asn He 

165 170 175 

Glu Cys Glu Phe Phe Pro Phe Pro Thr Asn Pro Lys Phe Lys Ala Glu 

180 185 190 

Glu Leu Ala Lys Phe Leu His Tyr Phe Lys Glu Lys Leu His Asn Glu 

195 200 205 

lie Pro Gly Ser Gin Leu He Trp Tyr Asp Ser Met Thr Asn Glu Gly 

210 215 220 

Glu He His Trp Gin Asn Gin Leu Thr Trp Lys Asn Glu Leu Phe Phe 
225 230 235 240 

Lys Asn Thr Asp Gly lie Phe Leu Asn Tyr Trp Trp Lys Lys Glu Tyr 

245 250 255 

Pro Glu Met Ala Arg Arg Val Ala Glu Gly He Gly Arg Ser Gly Leu 
260 265 270 
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Glu Val Tyr Phe Gly Thr Asp Val Trp Gly Arg His Thr Tyr Gly Gly 

275 280 285 

Gly Gly Phe Lys Ser Tyr Lys Gly Val Lys Thr Ala Tyr Ser Ala Met 

290 295 300 

Thr Ser Ser Ala Leu Phe Gly Met Ala Trp Thr Tyr Glu His Phe Glu 
305 310 315 320 

Lys Ser Glu Phe Glu Lys Met Asp Arg Leu Phe Trp Cys Gly Gly Lys 

325 330 335 

Tyr Ser Asp Tyr Pro Pro Pro Pro Pro Lys Asn Pro Asp Asp Glu Lys 

340 345 350 

Glu Val Glu Ser Asp Asp Ser Glu Asp Glu Leu Met Tyr Gly His Lys 

355 360 365 

Lys Gly lie Ala Asp Thr Val Glu Ser lie Pro Val Pro Gly Thr Asp 

370 375 380 

Trp Phe Val Thr Asn Phe Asp Arg Gly Phe Gly Asn Arg Phe Tyr Tyr 
385 390 395 400 

Arg Gly Lys Arg Leu Leu Ser Gin Pro Trp Ser His Leu Ser His Gin 

405 410 415 

Ala He Leu Pro Asn Lys Ser Tyr Arg Asn Pro Glu He Tyr Pro Thr 

420 425 430 

Asp Gin Asn He Lys He Thr Ser Ser Leu Asp Cys Asp His Gly Ala 

435 440 445 

Phe Leu Gly Gly Thr Ser Leu lie lie Lys Gly Gin Arg Phe Asn His 

450 455 460 

Arg Glu Ser His Asp Val Glu Thr Glu lie Ser He Pro Leu Tyr Lys 
465 470 475 480 

Leu Ser Leu Asp Ala Ser Lys Gly Cys Ser Leu Arg Tyr He Tyr Arg 

485 490 495 

Thr Leu Leu Met Lys Asp Val Lys Leu Thr Val Ala Cys His Phe Ser 
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500 505 510 

Leu Lys Thr Asn Asp Ser Val Asn Phe Phe Lys Val Trp Gin Pro Asp 

515 520 525 

Glu Asn Phe Ser Phe Glu Tyr Asp Asp Gly Met Arg Ala Thr Val Thr 

530 535 540 

Thr Glu Asn Ser Thr Glu Ser Arg Cys Phe Leu Leu Arg Thr Thr Glu 
545 550 555 560 

Glu Asp Thr Gly Glu Asn Asp Trp lie Thr Lys Thr lie Asn Val Pro 

565 570 575 

Ala Val Pro Glu Gly Ser Gin Leu Tyr lie Thr Arg Leu Glu Val Ser 

580 585 590 

Val Val Leu Asp Thr Ala Gly Leu Val Gly Leu Val Asn Gin Val He 

595 600 605 

Ala Cys Leu Gly Tyr lie Ser He lie Pro Thr lie Asn Ser Gly lie 

610 615 620 

Lys Thr Asp Ser Ser Arg lie He Gin Asp Leu Phe Trp Lys Asp Gin 
625 630 635 640 

Lys Tyr Thr Lys He Gly Lys Glu Ser Leu Asp Asp lie Ala Gin Glu 

645 650 655 

Glu Val His Arg Tyr Tyr Gly Thr Leu Asn Trp Glu Asn Thr Ala Asn 

660 665 670 

Val Val Asn Ala Trp Glu Glu lie Asp Tyr Tyr Asn Val Phe Tyr Lys 

675 680 685 

Glu Ser Asp Asp Ser Ala Thr Arg He Phe Leu Gly Thr Ala Phe Cys 

690 695 700 

Asn Gin Phe Arg Val Ser Gly Leu Asp He lie Leu Ser Lys Leu Pro 
705 710 715 720 

Lys He Val He Glu Ala Val Asn Lys Glu Gly Tyr He Ser Ser Ser 
725 730 735 
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Gly Ser lie Asp Leu Ser Leu Asn 
740 



<210> 4 
<211> 10 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> partial amino acid sequence of endo-p-N-acetylglucosaminidase 
<400> 4 

Pro Ser Leu Gin Leu Gin Pro Asp Asp Lys 
1 5 10 



<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide designed based on the partial amino acid 
sequence of endo-p-N-acetylglucosaminidase 

<220> 

<221> modif ied_base 
<222> 12 
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<223> n represents a, g, c or t 
<400> 5 

carttrcarc cngaygayaa 20 

<210> 6 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> partial amino acid sequence of endo-p-N-acetylglucosaminidase 
<400> 6 

Ser Tyr Arg Asn Pro Glu lie Tyr Pro Thr Asp Gin Asn lie Lys 
15 10 15 

<210> 7 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide designed based on the partial amino acid 
sequence of endo-p-N-acetylglucosaminidase 
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<220> 

<221> mod if ied_base 
<222> 6 

<223> n represents a, g, c or t 
<400> 7 

cchacngayc araayatyaa 20 



<210> 8 

<211> 20 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> oligonucleotide designed based on the partial amino acid 
sequence of endo-p-N-acetylglucosaminidase 

<220> 

<22l> modif ied_base 
<222> 15 

<223> n represents a, g, c or t 
<400> 8 

ttratrttyt grtcngtdgg 20 



<210> 9 
<211> 16 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> partial amino acid sequence of endo-p-N-acetylglucosaminidase 
<400> 9 

Gly Gin Arg Phe Asn His Arg Glu Ser His Asp Val Glu Thr Glu He 
15 10 15 

<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide designed based on the partial amino acid 
sequence of endo-p-N-acetylglucosaminidase 

<400> 10 

tgrttraadc gytgdccytt 20 

<210> 11 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> oligonucleotide sequence of 5' terminal region of 
endo-p-N-acetylglucosaminidase gene 

<400> 11 

atgccttcac ttcaattgca acc 

<210> 12 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide sequence of 3* terminal region of 
endo-p-N-acetylglucosaminidase gene 

<400> 12 

ctagtttaat gacaaatcta tgc 

<210> 13 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide designed based on the sequence of 
endo-p-N-acetylglucosaminidase gene 
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<400> 13 

cacttaagtc tatgaatgag 20 

<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide designed based on the sequence of 
endo-p-N-acetylglucosaminidase gene 

<400> 14 

aatctctgga tttcgatagc 20 

<210> 15 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide designed based on the sequence of 
endo-p-N-acetylglucosaminidase gene 

<400> 15 

ggggcggccg cttttatttt acataaatat gccttcactt c 41 
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<210> 16 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide designed based on the sequence of 
endo-p-N-acetylglucosaminidase gene 

<400> 16 

cccgcggccg cctagtttaa tgacaaatct atgctacc 38 

<210> 17 
<211> 10 
<212> PRT 

<213> Mucor hiemaiis 
<400> 17 

Pro Ser Leu Gin Leu Gin Pro Asp Asp Lys 
1 5 10 



<210> 18 
<211> 16 
<212> PRT 

<213> Mucor hiemaiis 
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<400> 18 

Lys Ser Tyr Arg Asn Pro Glu lie Tyr Pro Thr Asp Gin Asn lie Lys 
15 10 15 

<210> 19 
<211> 14 
<212> PRT 

<213> Mucor hiemalis 
<400> 19 

Lys Phe Asn Val Ser Ser Val Ala Leu Gin Pro Arg Val Lys 
1 5 10 

<210> 20 
<211> 11 
<212> PRT 

<213> Mucor hiemalis 
<220> 

<221> PEPTIDE 
<222> 2 

<223> Xaa represents Met or Ser 
<400> 20 

Lys Xaa Asp Arg Leu Phe Leu Cys Gly Gly Lys 
1 5 10 
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<210> 21 
<211> 17 
<212> PRT 

<213> Mucor hiemalis 
<220> 

<221> PEPTIDE 
<222> 2 

<223> Xaa represents Gly or Met 
<220> 

<221> PEPTIDE 
<222> 3 

<223> Xaa represents Gin or Ala 
<220> 

<221> PEPTIDE 
<222> 4 

<223> Xaa represents Arg or Leu 
<220> 

<221> PEPTIDE 
<222> 6 

<223> Xaa represents Asn or Pro 
<220> 

<221> PEPTIDE 
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<222> 8 

<223> Xaa represents Arg or Leu 
<220> 

<221> PEPTIDE 
<222> 9 

<223> Xaa represents Glu or Leu 
<220> 

<221> PEPTIDE 
<222> 10 

<223> Xaa represents Ser or Leu 
<220> 

<221> PEPTIDE 
<222> 11 

<223> Xaa represents His or Thr 
<400> 21 

Lys Xaa Xaa Xaa Phe Xaa His Xaa Xaa Xaa Xaa Asp Val Glu Thr Glu 

15 10 15 

He 

<210> 22 
<211> 16 
<212> PRT 

<213> Mucor hiemalis 
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<400> 22 

Lys Glu Gly Tyr lie Ser Ser Ser Gly Ser He Asp Leu Ser Leu Asn 
15 10 15 



<210> 23 
<211> 9 
<212> PRT 

<213> Mucor hiemalis 
<400> 23 

Lys Asn He Gin Gly Asn Asn Tyr Lys 
1 5 

<210> 24 
<211> 11 
<212> PRT 

<213> Mucor hiemalis 
<400> 24 

Lys Tyr Ser Asp Tyr Pro Pro Pro Pro Pro Lys 
1 5 10 

<210> 25 
<211> 8 
<212> PRT 

<213> Mucor hiemalis 
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<400> 25 

Lys Leu Ser Leu Asp Ala Ser Lys 
1 5 

<210> 26 
<211> 13 
<212> PRT 

<213> Mucor hiemalis 
<400> 26 

Lys Asn Thr Asp Giy He Phe Leu Asn Tyr Trp Trp Lys 
1 5 10 

<210> 27 
<211> 15 
<212> PRT 

<213> Mucor hiemalis 
<220> 

<221> PEPTIDE 
<222> 3 

<223> Carboxymethylcystein 
<400> 27 

Lys Gly Cys Ser Leu Arg Tyr lie Tyr Arg Thr Leu Leu Met Lys 
15 10 15 
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<210> 28 
<211> 7 
<212> PRT 

<213> Mucor hiemalis 
<220> 

<221> PEPTIDE 
<222> 6 

<223> Carboxymethylcystein 
<400> 28 

Lys Leu Thr Val Ala Cys His 
1 5 

<210> 29 
<211> 15 
<212> PRT 

<213> Mucor hiemalis 
<400> 29 

Lys Pro Gin Leu Leu Leu Thr His Asp Met Ala Gly Gly Tyr Lys 
1 5 10 15' 



<210> 30 
<211> 14 
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<212> PRT 

<213> Mucor hiemalis 
<400> 30 

Lys Ser Met Asn Glu Leu Arg Asp Trp Thr Pro Asp Glu Lys 
1 5 10 



<210> 31 
<211> 10 
<212> PRT 

<213> Mucor hiemalis 
<400> 31 

Lys Leu Ala Pro Val Ser Phe Ala Leu Lys 
1 5 10 



<210> 32 
<211> 23 
<212> PRT 

<213> Mucor hiemalis 
<400> 32 

Lys Gly Gin Arg Phe Asn His Arg Glu Ser His Asp Val Glu Thr Glu 
15 10 15 

He Ser lie Pro Leu Tyr Lys 
20 
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<210> 33 
<211> 22 
<212> PRT 

<213> Mucor hiemalis 
<220> 

<221> PEPTIDE 
<222> 8 

<223> Carboxymethylcystein 
<400> 33 

Lys He Thr Ser Ser Leu Asp Cys Asp His Gly Ala Phe Leu Gly Gly 

15 10 15 

Thr Ser Leu He He Lys 
20 



<210> 34 
<211> 19 
<212> PRT 

<213> Mucor hiemalis 
<400> 34 

Lys Asn Glu Leu Phe Phe Lys Asn Thr Asp Gly He Phe Leu Asn Tyr 

15 10 15 

Trp Trp Lys 
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<210> 35 
<211> 9 
<212> PRT 

<213> Mucor hiemalis 
<400> 35 

Lys lie Val lie Glu Ala Val Asn Lys 
1 5 



<210> 36 
<211> 11 
<212> PRT 

<213> Mucor hiemalis 
<400> 36 

Ser Ser Arg He He Gin Asp Leu Phe Trp Lys 
1 5 10 



<210> 37 
<211> 14 
<212> PRT 

<213> Mucor hiemalis 
<400> 37 

Lys Thr Asp Ser Ser Arg He He Gin Asp Leu Phe Trp Lys 
1 5 10 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP99/02644 



I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 

pages 

pages 

pages 



□ 



, as originally filed 



, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



, filed with the letter of 



□ 



the drawings: 

pages 

pages 



, as originally filed 
, filed with the demand 



filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



_, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

1 | the language of a translation furnished for the purposes of international search (under Rule 23. 1 (b)). 
1 1 the language of publication of the international application (under Rule 48.3(b)). 

I | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

I 1 contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 



4. 



□ 



The amendments have resulted in the cancellation of: 

I 1 the description, pages 

the claims, Nos. 

I I the drawings, sheets/fig 



I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



. Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-9 



1-9 



1-9 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

The inventions disclosed in claims 1-9 are neither disclosed in either of the documents cited in the ISR or 
any other documents considered to bear relation to said inventions, nor is it considered that they could 
have easily been invented by a person skilled in the art by combining the disclosures in said documents. 
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